Implantation of the blastocyst marks the onset of an intimate association between the mother and embryo which makes the peri-implantation stages particularly inaccessible to investigation. Although extensive studies have now been carried out on the pre-implantation and, to some extent, the postimplantation stages in vitro, little is known of the requirements for growth and differentiation during the implantation period. Such information, and the ability to culture embryos through the implantation stage, would be useful in the evaluation of events at this time.
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In the media commonly employed for the culture of preimplantation mouse embryos, which consist of a balanced salt solution (BSS) supplemented with bovine serum albumin (BSA) and energy sources, development normally proceeds to the expanded-blastocyst stage. At this time the blastocyst may hatch from its zona pellucida and remain free-floating in an apparently arrested condition before finally becoming disorganized (Gwatkin, 1966b) . In media containing serum, the blastocyst does not remain free-floating and the trophoblast attaches to the floor of the culture vessel producing a flat outgrowth with the cells of the inner cell mass (ICM) remaining on the upper surface (Mintz, 1964; Cole & Paul, 1965; Gwatkin, 1966a, b) . It has been suggested that such outgrowths represent two-dimensional attempts at implantation (Bryson, 1964; Gwatkin, 1966a, b) .
The fate of the ICM in these outgrowth cultures is variable. Mintz (1964) , using media containing 30% fetal calf serum (FCS) , stated that 'the end-point of in vitro development is a collapse of the blastocyst without endoderm forma¬ tion and its transformation into a cell culture'. Similarly, Gwatkin (1966a) observed that the development of flattened outgrowths never proceeded to give germ layer formation when embryos were cultured in Eagles medium with 1 to 5% FCS. Cole & Paul (1965) found that, when outgrowths were produced in Waymouth's medium supplemented with human and calf serum, the ICM continued to grow as a disorganized mass, its life span being determined by that of the trophoblast (10 to 16 days) on the upper surface of which it was confined. In a small percentage of cases (2 to 10%), vesicular bodies were formed from the ICM, developing slowly over a period of 10 days. These appeared to have a disorganized internal structure although no detailed examination was made. In contrast to these observations, Barlow & Sherman (1972) (Hsu, 1971) . Furthermore, in 5 to 20% of cases, more extensive differentiation was obtained, with improved embryonic development and the appearance of mesoderm and blood islands in the yolk sac (Hsu, 1971 (Hsu, , 1972 .
In Gardner, 1971) .
In a small percentage of cases (about 10%), we have obtained development on collagen surfaces similar to that described by Hsu (1971) , although meso¬ derm formation did not occur (PI. 1, Fig. 2) . Recently, Hsu (1972) Fig. 3 . T.S. of egg cylinder after 4 days in lens culture. EE, embryonic ectoderm; P, proximal endoderm; D, distal endoderm. Fig. 4 . Similar embryo to that shown in Fig. 3 showing the appearance of the proamniotic cavity (PA) in the centre of the embryonic ectoderm (EE). Fig. 5 . T.S. of egg cylinder after 5 days in lens culture. The trophoblast has mingled with the proximal endoderm although the embryonic ectoderm (EE) surrounding the pro-amniotic cavity (PA) is still discrete. Fig. 6 (Jenkinson, 1971) . Outgrowth in vitro is normally dependent upon the presence of serum (Gwatkin, 1966a, b It has been suggested that metabolic activation of the blastocyst, which can be brought about in vitro by the addition of serum, is necessary for outgrowth, indicating that blastocyst activation by uterine factors may be necessary for the initiation of implantation in vivo (Menke & McLaren, 1970; McLaren & Menke, 1971 ). However, the outgrowth of blastocysts in the absence of any serum activating factors, given a physically compatible surface, would indicate that there is no necessary correlation between activation and outgrowth and it suggests that the main rôle of serum in promoting outgrowth is to provide a suitable protein coating on glass surfaces.
An alternative mechanism for the control of implantation, based on cell surface changes, is suggested by the behaviour of the blastocyst on various physically different surfaces (Jenkinson & Wilson, 1973 (Gwatkin, 1969 (Jenkinson & Billington, 1974) . In addition, outgrowths of pure postimplantation tropho¬ blast have been found to be unaffected even after pretreatment with neur-aminidase which is known to expose antigens masked by sialic acid (Billington, Elson, Jenkinson & Searle, 1973 
